C20 polyunsaturated fatty acids and phorbol myristate acetate enhance agonist-stimulated synthesis of 1-radyl-2-acetyl-sn-glycero-3-phosphocholine in vascular endothelial cells.
This study has investigated the effect of supplementation of vascular endothelial cells with arachidonate and other polyunsaturated fatty acids on the agonist-stimulated synthesis of platelet activating factor (PAF; 1-O-alkyl-2-acetyl-sn-glycero-3-phosphocholine; 1-alkyl-2-acetyl-GPC). Incubation of calf pulmonary artery endothelial cells for 48 h in medium containing 40 microM arachidonate resulted in a 2-3-fold enhancement of [3H]acetate incorporation into 1-radyl-2[3H]acetyl-GPC in response to either bradykinin or calcium ionophore A23187. The effects of arachidonate supplementation were both dose- and time-dependent, requiring a minimum exogenous arachidonate concentration of 2.5 microM and an incubation time of 4-6 h. Eicosapentaenoate and docosahexaenoate also enhanced the synthesis of 1-radyl-2-[3H]acetyl-GPC, but were less potent than arachidonate; alpha-linolenate, linoleate and oleate were without effect. Although not effective as an agonist, phorbol myristate acetate potentiated A23187- and bradykinin-stimulated synthesis of 1-radyl-2-[3H]acetyl-GPC. The effects of arachidonate supplementation were synergistic with potentiation by phorbol myristate acetate. Sphingosine inhibited agonist-stimulated incorporation of [3H]acetate into 1-radyl-2-[3H]acetyl-GPC both in the presence and absence of PMA. Characterization of the radiolabeled material indicated that the primary product was the acyl analogue of PAF (1-acyl-2-acetyl-GPC) rather than PAF. The results from this study suggest that agonist-stimulated synthesis of 1-radyl-2-acetyl-GPC in vascular endothelial cells is modulated both by cellular fatty acyl composition and activation of protein kinase C. Enrichment of vascular endothelial cells with fatty acids, which are mobilized by agonist-stimulated phospholipase A2, may enhance subsequent deacylation of choline phospholipids and, thus, increase synthesis of both 1-acyl-2-acetyl-GPC and PAF.